This paper was created to stimulate thinking about the art of the possible in using storytelling for online education. We explore the possibilities for storytelling, visualization, peer discussion, gamification, and interaction as a learning paradigm. Written for educators and instructional designers/technologists, this paper provides concrete ways to engage in digital nonlinear storytelling at no cost by using open source software.
HISTORY AND RESEARCH IN DIGITAL STORYTELLING
The literature on digital storytelling is relatively sparse. Various papers in conferences and journals have appeared. Examples of paper are referenced at the end of this paper. Most are old but nevertheless do not vitiate the usefulness of their findings (e.g., Robin, 2006; Barrett, 2006; Brenner, 2014 ; are more recent paper). Paper about storytelling in learning English (including as a second language) are a popular topic in the literature. Adding multimedia to a story is also often discussed. Research has been conducted that shows that storytelling enhances recall and learning (e.g., Oaks, 1995; McDrury and Alterio, 2004 ).
"The Programme for International Student Assessment (PISA) indicated that the use of technology in education can increase various skills of learners. The findings also suggested that digital storytelling can enhance several learning skills including writing, designs, library and research, technology and communication" (Smeda, et al. 2014 ).
Hence, one might wonder why storytelling has not been more prominently used throughout higher education.
In some disciplines, storytelling is natural and well used (English, business), but in others (science, math, engineering), there is little evidence for storytelling as a learning paradigm.
In a digital world, we have the opportunity to have flexible stories, often cast in the form of a nonlinear story. Nonlinear stories are just that-the stories don't proceed from beginning to the end; instead they give the learner/reader the choice of going down different paths. A problem with this paradigm, although very attractive, is that it is difficult and time consuming for the author to provide multiple pathways to pursue.
As a learner, the "power of choice" is an empowering and motivating strategy that some believe should be included within curricula. One of the main issues that students experience with motivation is not having a sense of autonomy. Autonomy represents a sense of personal responsibility over the learning process, paired with advising, when necessary. Autonomy be achieved through nonlinear storytelling, because the choices made by the reader in the story change the final outcome. Through those choices, learner/readers have the ability to learn from their mistakes in a safe, risk-free environment. Another benefit comes from the availability of immediate feedback, since the story changes with every decision made.
CONNECTION TO GAMES
The word "gamification" has been used to define how one introduces gamelike capabilities into venues traditionally outside a game. Video games permit solving puzzles, engaging play in simulated venues that provide challenges, often connecting with others in multiplayer games, feeling achievement in "winning" a game, and assessing the learner's skills. These are all educational virtues that can be adapted to games that have a purpose of educating. First-person shooter games are commonplace, but educational games are less well-known. Business games (e.g., Capsim, 2016) have attracted faculty at hundreds of universities to use the game/simulation of building a business. There are games that mimic reality, games that are completely fictional, adventure focused, sports-related, and many other types. Our interest in this paper is educational-how can a gamelike, storylike activity help people anchor their learning in a memorable experience with takeaways that permits analogic application of learning to other areas.
Games and stories are close cousins, indeed. Linear stories provide a step-through learning experience, but nonlinear stories engage the learner by having the learner have to make choices. Likewise, the choice-making paradigm is clearly observed in many adventure games (e.g., take the right fork, take the left fork). The game's story develops 
BUILDING NONLINEAR STORIES
The authors believe that nonlinear stories cast in the form of a game provide a remarkably simple way for students to experience this mode of learning. One technique for creating a simple text-based story, with graphics and video, as needed, is to use Twine* (2016) , an open source and free computer tool that permits creation of a story/game with almost no technical knowledge (at least at the start). An example of a game/story will be provided below, but first Twine will be examined more closely.
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TWINE -AN OPEN SOURCE, FREE RESOURCE

Getting Twine
Twine can be downloaded from http://www.twinery.org. Originally created by Chris Klimas, a web developer in Baltimore, the software is provided free to the world by Klimas. Installation is straightforward, and running Twine provides a screen on which one can graphically create the story. If you wish to create a story without loading the program on your computer, you can do that from a URL on the http://www.tiwnery.org page.
What can Twine do? It can tell a story in text; give students adaptive tests; employ conditional branching; show figures, sounds, and videos; and connect to other programs (e.g., Unity-the subject of another article). Interestingly, Twine runs entirely in almost any modern browser and is extensible using Javascript. This capability allows more sophisticated uses for doing complex things in a browser. Figure 1 shows what an opening screen might look like with the beginnings of the LRRH story stored in nodes. There is a play button (bottom right); when it is pressed, play begins and a page is shown that transitions from one node to another. Nodes are enclosed in two left and two right brackets, and play proceeds along different paths depending on what choices the player makes. One can see the progression of the story by following the nodes. Creation of the story is accomplished by typing in the story that moves from node to node. The author specifies transitions from node to node using the brackets (as in Fig. FIG. 1 : Node-based story example in Twine exploration in that the student is striving to secure enough information to make a recommendation to the hospital administrator. At the end of the game, students are rated by the faculty on how good their advice was.
The Little Red Riding Hood (LRRH) Example
USING NONLINEAR STORYTELLING IN THE DISCIPLINES
6.1 Case Studies must be understood). In addition, Unity is part of the simulation mix; multiplayer capabilities can be added so that students can converse and interact in-world.
PREVIEW OF THE FUTURE
Twine-Style Progress
In reviewing Twine progress over the last several years, there has been much progress in the development of this open source system. It is likely that more is to come. Twine combines a very simple way of creating nonlinear stories that anyone can use without knowing any programming whatsoever. It also contains the ability for those with programming knowledge to write macros in JavaScript that permit interaction with the world outside of Twine. We expect to see libraries of Twine macros become available that will facilitate integrating Twine with other programs. Several of those possibilities are examined next.
Mashups
Mashups of Twine with other systems are the most likely advances in making stories using Twine more appealing.
Combining Text with Multimedia
Adding multimedia to Twine is simple. By using the image-calling methods of html, images can be inserted into the text story. Similarly, videos (e.g., YouTube videos) can be embedded. By recognizing these capabilities, the look and feel of Twine can extended rapidly. Twine also has the ability to use CSS (cascading style sheets), thus enabling styling the look of the page to almost any desired presentation.
Multiframed Presentation
We were also impressed that Twine can be mashed up with other programs that run in iFrames created with html. By using the Document Object Model access in JavaScript, one can exchange information between two (or more) programs running on the same server.
The running on the same server restriction is invoked to avoid security issues.
Twine and Unity Together
One interesting experiment we did with Twine was to put Twine in one iFrame and Unity3D in another iFrame of a webpage and have them communicate. An example is that one may make a choice in a story and that choice is reflected in a change in the 3D world. Red Riding Hood's basket could be stolen or lost during the dialog interaction, and it would disappear from the scene in the 3D world. Likewise, the basket could disappear as the wolf grabs the basket from LRRH in the 3D and that would be reflected in the inventory of items that LRRH carries in the Twine environment.
Multiplayer Stories
Adding multiplayer capabilities to Unity permits user-to-user interaction in the 3D world, thus effectively creating multiplayer storytelling capabilities.
